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do hereby declare the invention, for which 



salts with a variety of organic esters of sul- 
phuric, hydrohalic and aromatic sulphonic 
acids. Among such esters are methyl chloride 
and bromide, ethyl chloride, propyl chloride, 



SPECIFICATION NO- 881,894 

By a direction given under Section 17(1) of the Patents Act 1949 this application 
proceeded in the name or N.v. Research Laboratorlum Dr„ c. Janssen, a Belgium Limited 
Liability Company, of Turnnoutse Baan 30, Beerse, Turnhout, Belgium, 

THE PATENT OFFICE}. DS 61433/1 (7) /R. 153 200 2/62 PL 



phenyl radical, an alkoxyphenyl radical con- 
taining less than eleven carbon atoms, or a 
dimethoxyphenyl, hydroxyphenyl, thienyl, tri- 

20 fluoromethylphenyl or monocyclic aromatic 
hydrocarbon radical containing less than eleven 
carbon atoms and Alk is an alkylene radical 
containing from three to six carbon atoms. 
The halophenyl radicals may be fluoro- 

25 phenyl, chlorophenyl, bromophenyl, or iodo- 
phenyl radicals and the monocyclic aromatic 
hydrocarbon radicals containing less than 
eleven carbon atoms may be phenyl, tolyl, 
xylyl, ethylphenyl, propylphenyl or butylphenyl 

30 radicals. The radical Alk may be a butylene, 
propylene, trimethylene or tetramethylene 
radical but is preferably a trimethylene radical. 

The organic bases of this invention form 
pharmaceutically acceptable non-toxic salts 

35 with a variety of inorganic and strong organic 
acids including sulphuric, phosphoric, hydro- 
chloric, hydrobromic, hydroiocfic, sulphamic, 
citric, lactic, maleic, malic, succinic, tartaric, 
cinnamic, acetic, benzoic, gluconic and ascorbic 

40 acids. They also form quaternary ammonium 

[Price 3s. 6d.] 



as an aromatic hydrocarbon, e.g. toluene, 60 
xylene; a lower alkanol, e.g. ethanol, butanol; 
or a lower alkanone, e.g. acetone, butanone, 
pentanone; and ethers such as dioxane. The 
reaction may be usefully accelerated by the 
use of elevated temperatures. 65 

Alternatively, the compounds of the inven- 
tion can be prepared by reacting an appro- 
priately selected <o - (4 - aryl - 1,2,3,6 - 
tetrahydropyridme)alkanonitrile with an aryl 
magnesium halide, decomposing the resulting 70 
complex and recovering the product The 
Co - (4 - aryl - 1,2,3,6 - tetrahydropyridine)- 
alkanonitrile required for this synthesis can 
be prepared by condensing an <u-haloalkano- 
nitrile with an appropriately selected 4-75 
aryl - 1,2,3,6 - tetrahydropyridine. 

The aroylalkyl halides used as intermediates 
can be prepared conveniently by the Friedel- 
Crafts reaction employing, for example, y- 
chlorobutyryl chloride and benzene or an 80 
appropriately substituted benzene such as 
toluene and xylene, a halogenated benzene 
such as chlorobenzene, bromobenzene, and 
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I, Paul Adriaan Jan Janssen, of 
Antwerp.se Steenweg 16 1 , Vosselaar near 
Turnhout, Belgium, A Citizen of Bdgrum, 
do hereby declare the invention, for which 
I pray that a patent may be granted to me, 
and die method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

This invention relates to tetrahydropyridine 
derivatives. 

The novel compounds of this invention are 
1 -aroylalkyl - 4 - aryl - 1,2,3,6 - tetra- 
hydrbpyridines of the general formula 



Ar-CO-Alk-l 



and their pharmaceutical^ useful non-toxic 
salts wherein Ar and Ar 1 are each a halo- 
phenyl radical, an alkoxyphenyl radical con- 
taining less than eleven carbon atoms, or a 
dimethoxyphenyi, hydroxyphenyl, thienyl, tri- 
fluoromethylphenyl or monocyclic aromatic 
hydrocarbon radical containing less than eleven 
carbon atoms and Alk is an alkylene radical 
containing from three to six carbon atoms. 

The halophenyl radicals may be fluoro- 
phenyl, chlorophenyl, bromophenyl, or iodo- 
phenyl radicals and the monocyclic aromatic 
hydrocarbon radicals containing less than 
eleven carbon atoms may be phenyl, tolyl, 
xylyl, ethylphenyl, propylphenyl or butylphenyl 
radicals. The radical Alk may be a butylene, 
propylene, trimethylene or tetramethylene 
radical but is preferably a trimethylene radical 

The organic bases of this invention form 
pharmaceutical^ acceptable non-toxic salts 
with a variety of inorganic and strong organic 
acids including sulphuric, phosphoric, hydro- 
chloric, hydrobromic, hydroiodic, sulpha mic, 
citric, lactic, maleic, malic, succinic, tartaric, 
cinnamic, acetic, benzoic, gluconic and ascorbic 
acids. They also form quaternary ammonium 

[Price 3s. 6d.} 



salts with a variety of organic esters of sul- 
phuric, hydrohalic and aromatic sulphonic 
adds. Among such esters are methyl chloride 
and bromide, ethyl chloride, propyl chloride, 
butyl chloride, isobutyl chloride, benzyl 45 
chloride and bromide, phenethyl bromide, 
naphthylmethyl chloride, dimethyl sulphate, 
diethyl sulphate, methyl benzenesulphonate, 
ethyl toluenesulphonate, ethylene chlorohydrin, 
propylene chlorohydrin, allyl bromide, meth- 50 
allyl bromide and crotyl bromide. 

The compounds of the invention can be 
prepared by condensing an aroylalkyl halide 
of the general formula 

Ar— CO— Alk— -Halogen . 55 

with at least one equivalent of an appropriately 
selected 4 - aryl - 1 ,2,3,6 - tetrahydropyridine, 
where Ar is defined as above. The reaction 
can be carried out in an inert solvent such 
as an aromatic hydrocarbon, e.g. toluene, 60 
xylene; a lower alkanol, e.g. ethanol, butanol; 
or a lower alkanone, e.g. acetone, butanone, 
pentanone; and ethers such as dipxane. The 
reaction may be usefully accelerated by the 
use of elevated temperatures. 65 

Alternatively, the compounds of the inven- 
tion can be prepared by reacting an appro- 
priately selected *> - (4 - aryl - 1,2,3,6 - 
tetrahydropyridme)alkanonitrile with an aryl 
magnesium halide, decomposing the resulting 70 
complex and recovering the product The 
u> - (4 - aryl - 1,2,3,6 - tetrahydropyridine)- 
alkanonitrile required for this synthesis can 
be prepared by condensing an <o-haloalkano- 
nitnle with an appropriately selected 4-75 
aryl - 1,2,3,6 - tetrahydropyridine. 

The aroylalkyl halides used as intermediates 
can be prepared conveniently by the Friedel- 
Crafts reaction employing, for example, 7- 
chlorobutyryl chloride and benzene or an 80 
appropriately substituted benzene such as 
toluene and xylene, a halogenated benzene 
such as chlorobenzene, bromobenzene, and 
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fluorobenzene, or an alkoxybenzene such as 
anisole and phenetole, or thiophene. 

These intermediates can also be prepared 
by treating an o-haloalkononitrile with the 

5 appropriate arylmagnesftim bromide followed 
by acid hydrolysis of the adduce 

The 4 - aryi - 1,2^,6 - tetrahydropyridines 
can be prepared according to the method of 
Schmidle by the condensation of ^-methyl- 

10 styrene, or an appropriate nudearly substituted 
derivative thereof, with ammonia and form- 
aldehyde to produce the corresponding 6 - 
methyl - 6 - aryltetrahydro - 1,3 - oxazine. 
Hie add hydrolysis of the 6 - methyl - 6 - 

15 aryl - terrahydro - 1,3 - oxazine yields the 
corresponding 4 - aryl - 1,2^6 - terrahydro- 
pyridine. 

The compounds of the invention have use- 
ful pharmacological properties. They are potent 

20 anticonvulsants. They are also depressants of 
the central nervous system and exhibit marked 
transquilising effects in low dosage. They are 
also antipyretic, hypnotic and analgesic agents. 
The compounds which constitute this in- 

25 vention and the processes for their prepara- 
tion will appear more fully from a considera- 
tion of the following Examples. In these Ex- 
amples quantities are indicated as parts by 
weight. Temperatures are expressed in degrees 

30 Centigrade (°C), and pressures are expressed 
in millimetres of mercury (mm.). 

Preparation A 
A solution of 71 parts of y-chlorobutyryl 
chloride and 63 parts of benzene was added 

35 with stirring and cooling to a suspension of 71 
parts of aluminium chloride in 310 parts of 
benzene. After the addition was completed, 
the cooling bath was removed, and the stir- 
ring was continued for 30 minutes. The reac- 

40 tion mixture was poured into ice water. The 
benzene layer was separated, dried over an- 
hydrous sodium sulphate, and filtered. The 
filtrate was concentrated under reduced pres- 
sure to remove the benzene and the residue 

45 was distilled to yidd 7-chlorobutyrophenone 
boiling at 134 — 137°C. at 5 mm. pressure 

Preparation B 
To a suspension of 341 parts of aluminium 
chloride in 1740 parts of carbon disulphide 

50 were added 96 parts of fluorobenzene with 
stirring and cooling. While the temperature 
was maintained at about 10°C, 141 parts 
of y-chlorobutyryl chloride were added. After 
the addition was completed, the cooling bath 

55 was removed and the stirring was continued 
for 2 hours. The reaction mixture was then 
poured into ice water. The organic layer 
was separated, washed with water, dried over 
anhydrous sodium sulphate, and filtered. The 

60 filtrate was concentrated under reduced pres- 
sure, and the residue was distilled to yidd 
y - chloro - p - fluorobutyrophenone boiling 
at 136— 142°C. at 6 mm. pressure. 



Preparation C 

A solution of 95 parts of cold methyl 
bromide in 356 parts of ether was added 
portionwise to a suspension of 24 parts of 
magnesium in 214 parts of ether. The mix- 
ture was refluxed for 2 hours. In the course 
of 90 minutes, 117.5 parts of p - tertiary - 
butyiacetophenone were added. The refluxing 
was continued for 3 hours. The mixture was 
stirred at room temperature for about 24 
hours. The Grignard complex was destroyed 
by the addition of ammonium chloride and 
10% ; hydrochloric add solution. The mix- 
ture was extracted with ether. The ether 
extracts were washed with 10% sulphuric 
add solution and then with water, dried over 
anhydrous caldum chloride, and filtered. The 
solution was concentrated in vacuo to remove 
the solvent. About 0.5 part of hydroquinone 
was added to the residue which was then 
heated to a temperature of 100 — 110°C. under 
30 mm. pressure. The distillate was extracted 
with ether. The extracts were dried over an- 
hydrous caldum chloride and filtered. A small 
quantity of hydroquinone was added to the 
solution which was fractionated by distilla- 
tion to yidd - p - tertiary - butyl - <x - methyl- 
styrene boiling at 98°C. at 5 mm. pressure. 
Preparation D 

A mixture of 856 parts of ammonium 
chloride and 3000 parts of 36% formaldehyde 
solution was stirred and heated to 60°C, 
944 parts of «-methylstyrene were added slowly 
with cooling to maintain this temperature. 
After the addition was completed, the mix- 
ture was stirred at room temperature until 
the temperature of the reaction mixture 
dropped to about 40°C After 2000 parts of 
methanol were added, the stirring was con- 
tinued for 20 hours. The methanol was re- 
moved in vacuo, and the residue was diluted 
with 2500 parts of concentrated hydrochloric 
add. The mixture was then heated with stir- 
ring to a temperature of 100°C. for 4 hours, 
cooled, diluted with 2000 parts of water, and 
made alkaline by the addition of 15 normal 
sodium hydroxide solution. The reaction mix- 
ture was then extracted with benzene. The 
benzene extracts were dried over anhydrous 
potassium carbonate and filtered. The ben- 
zene was removed from the filtrate, and the 
residue was distilled in vacuo to yidd 4 - 
phenyl - 1,2,3*6 - tetrahydropyridine boiling 
at about 97 — 112°C at 1 mm. pressure. 

This base was dissolved in benzene and 
dry hydrogen chloride gas was passed through 
the solution. The predpitated hydrochloride 
was collected on a filter. The 4 - phenyl - 
1,2,3,6 - tetrahydropyridine hydrochloride 
mdted at about 199— 202°C 
Example 1 

A mixture of 15 parts of y-chlorobutyro- 
phenone, 24 parts of 4 - phenyl - 1,2,3,6 - 
tetrahydropyridine, and 0.1 part of potassium 
iodide in 100 parts of toluene was heated 
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at a temperature of 100— 110°C The reaction 
mixture was cooled and then filtered The 
residue was extracted with a mixture of 100 
parts and water and 100 parts of ether. 

5 The ether layer was separated and added to 
the filtrate from the original reaction mix- 
ture. The combined solutions were dried over 
anhydrous potassium carbonate and filtered. 
Dry, gaseous hydrogen chloride was intro- 

10 duced into the solution. The precipitate thus 
obtained was collected on a filter and re- 
crystallised from a mixture of 2-propanol 
and acetone. In this manner there was obtained 
1 - (y - benzoylpropyl) - 4 - phenyl - 1,2,3,6 - 

15 tetrahydropyridine hydrochloride melting at 
about 195— 196.2°C. The structural formula 
was 

C 6 H 5 ^0^H 2 ^H 2 ^H 2 -/^)^ 6 H 5 .HC1 



Substitution of 162 parts of 6-chloropentano- 
20 phenone for the y-chlorobutyrophenone in the 
foregoing procedure yielded 1 - (8 - benzoyl- 
butyl) - 4 - phenyl - 1,2,3,6 - tetrahydro- 
pyridine hydrochloride. 

Example 2 

25 Substitution of an equimolecular amount of 
p-fluoroacetophenone for the p-tertiary- 
butyiacetophenone in Preparation C yielded 
p - fluoro - « - methylstyrene boiling at about 
93— .940c. at 80 mm. pressure. 

30 Substitution of an equimolecular amount of 
p - fluoro - « - methylstyrene for the 
a-methylstyrene in Preparation D yielded 
4 - (p - fluorophenyl) - 1,2,3,6 - tetrahydro- 
pyridine boiling at about 139— 141°C. at 4 

35 mm. pressure. 

Substitution of 26.7 parts of 4 - (p - fluoro- 
phenyl) - 1,2,3,6 - tetrahydropyridine for the 
4 - phenyl - 1,2,3,6 - tetrahydropyridine in 
Example 1 yielded 1 - (y - benzoylpropyl) - 

40 4 - ft - fluorophenyl) 1,2,3,6 - tetrahydro- 
pyridine hydrochloride melting at about 
182.6— 183.6°C 

Example 3 
Substitution of an equimolecular amount of 

45 p-chloroacetophenone for the p-tertiary butyi- 
acetophenone in Preparation C yielded p - 
chloro - « - methylstyrene boiling at about 
83— 85°G at 15 mm. pressure. 
Substitution of an equimolecular amount of 

50 p - chloro - « - methylstyrene for the «- 
methylstyrene in Preparation D yielded 4 - 
(p - chlorophenyl) - 1,2,3,6 - tetrahydro- 
pyridine boiling at about 157— 160°C. at 8 
mm. pressure. 

55 A mixture of 29.3 parts of 4 - (p - chloro- 
phenyl) - 1,2,3,6 - tetrahydropyridine, 15 
parts of 7-chlorobutyrophenone, and 0.1 part 
of potassium iodide in 100 parts of toluene 
was heated for 70 hours at a temperature of 

60 100— 110°C The contents of the flask were 
cooled and filtered. The solid residue was 



3 



triturated with a mixture of 100 parts of 
ether and 100 parts of water. The ether 
layer was separated. To the filtrate from the 
original reaction mixture was added the ether 65 
layer. The solution was concentrated to induce 
the crystallisation of 1 - (7 - benzoylpropyl) - 
4 - (p - chlorophenyl) - 1,2,3,6 - tetrahydro- 
pyridine. The solution was then cooled and 
the product collected on a filter. The white 70 
crystals melted at about 128 — 132.5°C. 
Example 4 

Substitution of an equimolecular amount of 
p-bromoacetophenone for the. p - tertiary - 
butylacetophenone in Preparation C yielded 0 
p - bromo - « - methylstyrene boiling at 
about 103 — 106°C. at 15 mm. pressure. 

Substitution of an equimolecular amount of 
p - bromo - « - methylstyrene for the «- 
methylstyrene in Preparation D yielded 4-8° 
(p - bromophenyl) - 1,2,3,6 - tetrahydro- 
pyridine boiling at about 162°C at 3 mm. 
pressure. 

Substitution of 36 parts of 4 - (p - bromo- 
phenyl) - 1,2,3,6 - tetrahydropyridine for the 85 
4 - phenyl - 1,2,3,6 - tetrahydropyridine in 
Example 1 yielded 1 - (y - benzoylpropyl) - 
4 - (p - bromophenyl) - 1,2,3,6 - tetrahydro- 
Dvridine hydrochloride melting at about 211- — 
214.50C. *° 
Example 5 

Substitution of an equimolecular amount of 
p-methylacetophenone for the p - tertiary - 
butylacetophenone in Preparation C yielded 
p - methyl - « - methylstyrene boiling at " 5 
about 72— 74°C at 13 mm. pressure. 

Substitution of an equimolecular amount of 
p - methyl - « - methylstyrene for the *- 
methylstyrene in Preparation D yielded 4 - 
(p - tolyl) - 1,2,3,6 - tetrahydropyridine boil- 100 
ing at about 162— 170°C. at 10 mm. pressure. 

Substitution of 26.1 parts of 4 - (p - tolyl) - 
1,2,3,6 - tetrahydropyridine for the 4 - phenyl - 
1,2,3,6 - tetrahydropyridine in Example 1 
yielded 1 - (y - benzoylpropyl) - 4 - (p - 105 
tolyl) - 1,2,3,6 - tetrahydropyridine hydro- 
chloride melting at about 196.8— 198°C. 
Example 6 

Substitution of an equimolecular amount of 
p-ethylacetophenone for the p - tertiary - 11° 
butylacetophenone in Preparation C yielded 
p - ethyl - « - methylstyrene boiling at about 
60 — 61°C. at 6 mm. pressure. 

Substitution of an equimolecular amount of 
p - ethyl - « - methylstyrene for the «- 115 
methylstyrene in Preparation D yielded 4 - 
(p - ethylphenyl) - 1,2,3,6 - tetrahydropyridine 
boiling at about 150— 164°C at 8 mm. 
pressure. , , , trtrt 

Substitution of 28 parts of 4 - (p - ethyl- 120 
phenyl) - 1,2,3,6 - tetrahydropyridine for the 
4 - phenyl - 1,2,3,6 - tetrahydropyridine in 
Example 1 yielded 1 - (7 - benzoylpropyl) - 
4 - (p - ethylphenyl) - 1,2,3,6 - tetrahydro- 
pyridine hydrochloride melting at about 125 
177.2— 180.8°C. 
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Example 7 
Substitution of an equimolecular amount of 
p - tertiary - butyl - <x - methylstyrene for 
the «-methyIstyrene in Preparation D yielded 
5 4 - (p - tertiary butylphenyl) - 1,2,3,6 - 
tetrahydropyridine. 

Substitution of 32.4 parts of 4 - (p - - 
tertiary - butyiphenyl) - 1,2,3,6 - tetrahydro- 
pyridine for the 4 - phenyl - 1*23*6 - tetra- 
10 hydropyridine in Example 1 yielded 1" - (y - 
benzoylpropyl) - 4 - (p - tertiary - butyi- 
phenyl) - 1,2,3,6 - tetrahydropyridine liydro- 
chloride melting at about 231— 237.5°G 
Example 8 

15 Substitution of an equimolecular amount of 
a,/>-dimethylacetophenoae for the p - tertiary - 
butylacetophenone in Preparation C yielded 
o,p - dimethyl - « - methylstyrene boiling at 
about 79— 83°C at 17 mm. pressure. 

20 Substitution of an equimolecular amount of 
o 3 p - dimethyl - « - methylstyrene for the a- 
methylstyrene in Preparation D yielded 4 - 
(o - p - xylyl) - 1,2,3,6 - tetrahydropyridine 
hydrochloride melting at about 216.8— 220°C. 

25 Substitution of 28.2 parts of 4 - {o,p - 
xylyl) - 1,2,3*6 - tetrahydropyridine for the 
4 - phenyl - 1,2,3,6 - tetrahydropyridine in 
Example 1 yielded 1 - (7 - benzoylpropyl) - 
4 - (o,p - xylyl) - 1,2^,6 - tetrahydropyridine 

30 hydrochloride melting at about 192.8 — 
194.2°C. 

Example 9 
A Grignard reagent was prepared from 6.7 
parts of magnesium and 58 parts of jn-bromo- 

35 fhiorobenzene in 100 parts of ether. To this 
reagent was then added a solution of 26 parts 
of 7-chlorobutyronitrile in 80 parts of ether. 
After the addition was complete, the reaction 
mixture was refluxed and stirred for 

40 two hours. The mixture was then 
allowed to stand at room temperature for 
15 hours. During the preceding operation, 
the mixture was kept under a nitrogen atmo- 
sphere. The excess Grignard reagent was 

45 decomposed by the addition of 56 parts of 
concentrated hydrochloric acid and 50 parts 
of water. The organic layer was separated, 
dried over anhydrous sodium sulphate and 
filtered. The nitrate was concentrated under 

50 reduced pressure and the residue was distilled 
to yield y - chloro - m - fluorobutyrophenone 
boiling at about 105— 125°C. at 2 mm. 
pressure- 
Substitution of 16.5 parts of y - chloro - 

55 w - fluorobutyrophenone for the y-chloro- 
butyrophenone in Example 1 yielded 1 - 
[y - n - fiuorobenzoyl)propyl] - 4 - phenyl - 
1,2,3,6 - tetrahydropyridine hydrochloride 
melting at about 193— 194.8°C. 

60 Example 10 

Substitution of 16.5 parts of y - chloro - p - 
fluorobutyrophenone for the •y-chlorobutyro- 
phenone in Example 1 yielded 1 - [y - (p - 
nuorobenzoyl)propyl] - 4 - phenyl - 1,2,3,6 - 

65 tetrahydropyridine hydrochloride melting at 



about 186— 187.4°C 

Example 11 

Substitution of 26.7 parts of 4 - (p - 
fluorophenyl) - 1A3,6 - tetrahydropyridine 
for the 4 - phenyl - 1,23,6 - tetrahydro- 70 
pyridine in Example 10 yielded 1 - [y - (p - 
miorobenzoyi)propyl] - 4 - (p - fluorophenyl) - 
1,2,3,6 - tetrah^opyridine hydrochloride 
melting at about 181.6— 182.4°C. 

Example 12 75 

Substitution of an equimolecular amount of 
m-bromochlorcbenzene for the ra-bromofluoro- 
benzene in Example 9 yielded y,j»-dichloro- 
butyrophenone boiling at about 128 — 135°C. 
at 2mm. pressure. 80 

Substitution of 17.8 parts of y,m-dichloro- 
butyrophenone for the y-chlorobutyrophenone 
in Example 1 yielded 1 - [y - (m - chloro- 
benzoyl)propyl] - 4 - phenyl - 1,2^,6 - 
tetrahyi-opyridiiie hydrochloride melting at 85 
about 210— 212°C 

Example 13 

Substitution of an equimolecular amount of 
chlorobenzene for the fluorobenzene in Pre- 
paration B yielded y,p-dichlorobutyrophenone 90 
boiling at about 185— 190°C. at 12 mm. 
pressure. 

Substitution of 17.8 parts of y,p-dichloro- 
butyrophenone for the y-chlorobutyrophenone 
in Example 1 yielded 1 - [y - (p - chloro- 95 
benzoylpropyl] - 4 - phenyl - 1,2,3,6 - 
tetrahydropyridine hydrochloride melting at 
about 213.5— 216.5°C. 

Example 14 

Substitution of an equimolecular amount of 100 
bromobenzene for fluorobenzene in Prepara- 
tion B yielded y - chloro - p - bromobutyro- 
phenone boiling at about 150— 157°C. at 6 
mm. of pressure. 

Substitution of 21.3 parts of y - chloro - 105 
p - bromobutyrophenone for the y-chloro- 
butyrophenone in Example 1 yielded 1 - [y - 
(p - bromobenzoyl)propyl] - 4 - phenyl - 
1,2,3,6 - tetrahydropyridine hydrochloride 
melting at about 227— 28.5°C. 110 
Example 15 

Substitution of an equimolecular amount of 
toluene for the fluorobenzene in Preparation 
B yielded y - chloro - p. - methylbutyro- 
phenone boiling at 145°C. at 5 mm. pressure. 115 

In a bomb a mixture of 26.7 parts of 
4 - (p - fluorophenyl)) - 1,2,3,6 - tetrahydro- 
pyridine, 16.2 parts of y - chloro - p - 
methylbutyrophenone, and 0.1 part of potas- 
sium iodide in 100 parts of toluene was 120 
heated for 72 hours at a temperature of 145 — 
150°C The contents of the bomb were cooled. 
The reaction rnixture was filtered, and the 
remaining solid was triturated with 100 parts 
of water and 100 parts of ether. The ether 125 
layer was separated and added to the filtrate 
from the original reaction mixture. A portion 
of the ether was evaporated in order to induce 
crystallisation of the product. The precipitate 
thus obtained was collected on a filter and 130 
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recrystallised from a mixture of 2-propanol 
and acetone to yield 1 - [y - (p - methyl- 
benzoyi)propyl] - 4 - (p - fiuorophenyl) - 
1,2,3,6 - tetrahydropyridine melting at about 
5 125-126°C 

Example 16 
In an open flask a mixture of 16.2 parts 
of y - chloro - p - methyibutyropbenonej 29.2 
parts of 4 - (p - chlorophenyl) - 1,23,6 - 

10 tetrahydropyridine, and 0.1 part of potassium 
iodide in 110 parts of toluene was heated for 
50 hours at a temperature of 100— 110°G 
The contents of the flask were cooled and 
filtered. The filtrate was dried over anhydrous 

15 potassium carbonate. Anhydrous hydrogen 
chloride gas was passed through the solution, 
whereupon there precipitated the hydro- 
chloride. The salt was collected on a filter 
and recrystallised from a mixture of 2-pro- 

20 panol and acetone to yield 1-frKp^tolyi)- 
propyl] - 4 - (p - chlorophenyl) - 1,2,3,6-tetra- 
hydxopyridine hydrochloride melting at about 
212.5— 2L4°G 

Example 17 

25 Substitution of 26 parts of 4 - (p - tolyl) - 
1,2,3,6 - tetrahydropyridine for the 4 - (p - 
chlorophenyl) - 1,2,3,6 - tetrahydropyridine in 
Example 16 yielded 1 - [y - (p - methyl- 
benzoyi)propyi] - 4 - (p - tolyl) - 1,2,3,6* - 

30 tetrahydropyridine hydrochloride melting at 
about 212— 215°C 

Example 18 
A mixture of 63 parts of y-chlorobutyro- 
nitrile, 96 parts of 4 - phenyl - 1,2,3,6 - 

35 tetrahydropyridine, and 0.5 part of potassium 
iodide in 500 parts of toluene was heated at 
100— H0°C for 70 hours. The mixture was 
cooled. The organic layer was separated, dried 
over anhydrous potassium carbonate, and 

40 filtered. Dry halogen chloride was passed 
through the solution. The precipitated salt was 
collected on a filter and recrystallised from a 
mixture of acetone and 2-propanol to yield 
y - (4 - phenyl - 1,2,3,6 - tetrahydropyridine) - 

45 butyronitrile hydrochloride melting at about 
191— 192°C 

m - (TrifluoromethyI)phenylmagnesium 
bromide was prepared by adding a solution 
of 28.1 parts of m-bromotrifluoromethylben-- 

50 zene in 80 parts of dry ether to 3.04 parts 
of magnesium turnings. After the addition was 
complete, stirring and refluxing was continued 
for 2 hours. 
To 130 parts of this Grignard reagent was 

55 added with stirring a solution of 18.9 parts 
of y - (4 - phenyl - 1,2,3,6 - tetrahydro- 
pyridme)butyronitrile in 40 parts of ether and 
90 parts of benzene in die course of 30 
minutes. Stirring and refluxing were continued 

60 for 5 hours The reaction mixture was per- 
mitted to stand at room temperature for 24 
hours A solution of 25 parts of ammonium 
chloride in 75 parts of water was added, and 
the organic solvents were evaporated. The water 

65 lost during the evaporation was replaced. The 



mixture was refluxed for 1 hour, cooled, and 
extracted with ether. The ether extract was 
extracted with cold 2N hydrochloric acid. An 
oily layer formed, which soon solidified. The 
solid was collected by filtration. Hie ether 70 
layer was separated and discarded. The 
aqueous layer, together with the precipitate, 
was treated with sodium hydroxide solution. 
The free base was extracted with ether. The 
ether solution was dried over anhydrous potas- 75 
shim carbonate and dry, gaseous hydrogen 
chloride was passed through the solution, 
whereupon a finely divided precipitate was 
obtained The ether was evaporated and the 
residue was purified by recrystallisation from 80 
a cooled mixture of acetone and 2-propanol 
in the presence of activated charcoal. In this 
manner there was thus obtained 1 - [7 - (m - 
trifluoromethylbenzoyQpropyl] - 4 - phenyl - 
1,2,3,6 - tetrahydropyridine hydrochloride 85 
melting at about 178.2— 179.4°C 
Example 19 
Substitution of an equimolecular amount of 
m-xyiene for the fluorobenzene in Preparation 
B yielded 7 - chloro - 2,4 - dimethylbutyro- 90 
phenone. 

Substitution of 173 parts of 7 - chloro - 
2^4 - dimethylbutyrophenone for the y-chloro- 
butyrophenone in Example 1 yielded 1 -[7 - 
(2 1 ,4 1 - dimethylben2oyl)propyi] - 4 - phenyl - 95 
1,2,3,6 - tetrahydropyridine hydrochloride 
melting at about 197.6" — 199°C 
Example 20 

Substitution of an equimolecular, amount of 
p^dimethylbenzene for the fluorobenzene in 100 
Preparation B yielded 7 - chloro - 2,5 - 
dimethylbutyrophenone boiling at about 142 — 
148°C at 6 mm. pressure. 

Substitution of 17.3 parte of 7 - chloro - 
2,5 - dimethylbutyrophenone for the 7-chloro- 105 
butyrophenone in Example 1 yielded 1 - [7 - 
(2 1 ,5 1 - dimethylbenzoyQpropyl] - 4 - phenyl - 
1,2,336 - tetrahydropyridine hydrochloride 
melting at about 174 — 177°C. 

Example 21 110 

Substitution of 29.3 parts of 4 - (p - 
chlorophenyl) - 1,2,3,6 - tetrahydropyridine 
for the 4 - phenyl - 1,2,3,6 - tetrahydropyri- 
dine in Example 19 yielded 1 - [7 - (2*,4 l - 
dimethylben2oyl)propyl] - 4 - (p - chloro- 115 
phenyl) - 1,2,3,6 - tetrahydropyridine hydro- 
chloride melting at about 214 — 216°C. 
Example 22 

A mixture of 94 parts of phenol and 142 
parts of 7-chlorobutyryl chloride was refluxed 120 
for 3 hours. The mixture was then fractionated 
in vacuo to yield the phenol ester of 7-chloro- 
butyric acid boiling at about 140 — 143°C. 
at 10 mm. pressure. 

• To a solution of 77 parts of aluminium 125 
chloride in 760 parts of nitrobenzene were 
added slowly under stirring 100 parts of the 
phenol ester of 7-chlorobutyric acid. After the 
addition was completed, the stirring was con- 
tinued for 18 hours at room temperature. The 130 
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reaction mixture was then poured into a mix- 
ture of 240 parts of concentrated hydrochloric 
acid and 400 parts of ice. The solution was 
filtered The remaining solid was taken up 

5 in 142 parts of ether. The residual water was 
separated, and the solution was diluted with 
50 parts of petroleum ether. The solution was 
cooled and scratched. The y - chloro - p - 
hydroxyfautyrophenone was collected on a 

10 filter and found to melt at about 114 — 
115.2 0 G 

Substitution of 16.3 parts of y - chloro - p - 
hydroxybutyrophenone for the y-chlorobutyro- 
phenone in Example 1 yielded 1 - [y - (p - 

15 hydroxybenzoyl)propyl] - 4 - phenyl - 1,2,3*6 - 
tetrahydropyridine hydrochloride melting at 
about 271— 272.5°C 

Example 23 
Substitution of an equimolecular amount of 

20 anisole for the fluorobenzene in Preparation 
B yielded y - chloro - p - methoxybutyro- 
phenone boiling at 175°C. at 6 mm. pressure. 

In a sealed reactor a mixture of 24 parts 
of 4 - phenyl - 1,2,3,6 - tetrahydropyridine, 

25 17.5 parts of y - chloro - p - methoxybutyro- 
phenone, and 0.1 part of potassium iodide in 
100 parts of toluene was heated for 50 hours 
at a temperature of 120 — 125°G After cool- 
ing, the reaction mixture was filtered* The 

30- filtrate was concentrated and then cooled. The 
precipitate thus obtained was collected on a 
filter and recrystallised from a mixture of 
2-propanol and acetone to yield 1 - [y - (p - 
anisoyl)propyl] - 4 - phenyl - 1,2,3,6 - tetra- 

35 hydropyridine melting at about 122.2 — 
123.4°C. 

This base was dissolved in ether. Dry, 
gaseous hydrogen chloride was passed through 
the solution, whereupon there precipitated the 

40 hydrochloride. The salt was collected on a 
filter and recrystallised from a mixture of 2- 
propanol and acetone to yield 1 - [y - (p - 
anisoyl)propyl] - 4 - phenyl - 1,2,3,6 - tetra- 
hydropyridine hydrochloride melting at about 

45 202.5— 204°C. 

Example 24 
Substitution of 26.7 parts of 4 - (p - 
fluorophenyl) - 1,2,3,6 - tetrahydropyridine 
for the 4 - phenyl - 1,2,3,6 - tetrahydropyri- 
50 dine in Example 23 yielded 1 - [y - (p - 
anisoyl)propyl] - 4 - (p - fluorophenyl) - 
1,2,3,6 - tetrahydropyridine melting at about 
117.8— 120°C. 

Example 25 

55 Substitution of 29.3 parts of 4 - (p - chloro- 
phenyi) - 1,2,3,6 - tetrahydropyridine in Ex- 
ample 23 yielded 1 - [y - (p - anisoyl)- 
propyl] - 4 - (p - chlorophenyl) - 1,2,3,6 - 
tetrahydropyridine melting at about 138 — 

60 139°C. 

Example 26 
Substitution of 26.1 parts of 4 - (p - methyl- 
phenyl) - 1,2,3*6 - tetrahydropyridine for the 
4 - phenyl - 1,2,3,6 - tetrahydropyridine in 
65 Example 23 yielded 1 - [y - (p - anisoyl) - 



propyl] - 4 - (p - tolyj) - 1A3, 6- tetra- 
hydropyridine melting at about 127 — 128.5°C 
Example 27 

Substitution of an equimolecular amount of 
phenetole for the fluorobenzene in Preparation 70 
B yielded y - chloro - p - ethaxybutyro- 
phenone melting at about 50.4 — 51.8°C 

Substitution of 18.6 parts of y - chloro - 
p - ethoxybutyrophenone for the y-chloro- 
butyrophenone in Example 1 yielded 1 - [y - ^ 
(p - ethoxybenzoyQpropyl] - 4 - phenyl - 
1,2,3,6 - tetrahydropyridine hydrochloride 
melting at about 174.2— 176°C 

Example 28 ■ 

Substitution of an equimolecular amount of 80 
propoxybenzene for the fluorobenzene in Pre- 
paration B yielded y - chloro - p - propoxy- 
butyrophenone boiling at 183°C. at 6 nun. 
pressure. 

Substitution of 19.7 parts of y - chloro - 85 
p - propoxybutyrophenone for the y-chloro- 
butyrophenone in Example 1 yielded 1 - [y - 
(p - propoxybenzoyl)propyl] - 4 - phenyl - 
1,2,3,6 - teiiahydropyridine hydrochloride 
melting at about 175— 176.2°C. 90 
Example 29 

Substitution of an equimolecular amount of 
butyl phenyl ether for the fluorobenzene in 
Preparation B yielded y - chloro - p - butoxy- 
butyrophenone melting at 36.8— 38°C. 95 

Substitution of 20.9 parts of y - chloro - 
p - butoxybutyrophenone for the y - chloro- 
p - methoxybutyrophenone in Example 23 
yielded 1 - [y - (p - butoxybenzoyl)propyl] - 
4 - phenyl - 1,2,3,6 - tetrahydropyridine melt- 100 
ing at about 111.2^112.2°C. 

Example 30 

Substitution of an equimolecular amount of 
(>-dimethoxybenzene for the fluorobenzene in 
Preparation B yielded y - chloro - m,p - di- 105 
methoxybutyrophenone melting at about 92 — 
93°Q 

Substitution of 19.9 parts of y - chloro - 
m s p - dimethoxybutyrophenone for the y- 
chlorobutyrophenone in Example 1 yielded 110 
1 - [y - (m 3 p - dimethoxybenzoyl)propyl] - 
4 - phenyl - 1,2,3,6 - tetrahydropyridine hydro- 
chloride melting at about 198— 199°C 
Example 31 

A mixture of 84 parts of thiophene, 141 115 
parts of y-cMbrobutyryl chloride, and 870 
parts of benzene is cooled to about 0°C. 
While this temperature was maintained, 260 
parts of stannic chloride were added over 
a two hour period. After the addition was 120 
completed, the cooling bath was removed 
and the stirring was continued for about an 
hour. The reaction mixture was then poured 
into a mixture of 60 parts of concentrated 
hydrochloric acid and 450 parts of ice water. 125 
The organic layer was separated, washed with 
water, dried over anhydrous calcium chloride, 
and filtered. The filtrate was concentrated 
under reduced pressure. The residue was dis- 
tilled to yield 2 - (y - chlorobutyryl)thio- 130 
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phene which boiled at 144— 146°C at 11 
mm of pressure. 

In an open flask a mixture of 15 J parts of 
2 - (7 - cWorobutyryl)thiophene, 24 parts of 

5 4 - phenyl - 1,2,3,6 - tetrahydropyridine, and 
0.1 part of toluene was heated under reflux 
for about 70 hours. The contents of the flask 
were cooled and then filtered. The solid 
residue was triturated with a mixture of 100 

10 parts of water and 100 parts of ether. The 
ether layer was separated and added to the 
filtrate from the original reaction mixture. 
The combined solution was dried over an- 
hydrous potassium carbonate and filtered. Dry, 

15 gaseous hydrogen chloride was introduced into 
the solution. Hie precipitated salt was col- 
lected on a filter and recrystallised from a 
mixture of 2-propanol and acetone to yield 
the hydrochloride of 1 -[7 - (2 - thenoyl)- 

20 propyl] - 4 - phenyl - 1,2,3,6 - tetrahydro- 
pyridine melting at about 200.4 — 202.6°C. 

Substitution of an equimolecular amount of 
/? - methyl - 7 - chlorobutyryl chloride for 
the T^chlorobutryl chloride yielded the 

25 colourless needles of 2 - (fi - methyl - 7 - 
chlorobutyryl)thiophene. 

Substitution of 16.7 parts of 2 - (fi - 
methyl - 7 - cMorobutyryl)thiophene for the 
2 - (7 - dhlorobutyryl)-thiophene in the pre- 

30 ceding procedure yielded the white, prismatic 
crystals of 1 - [fl- methyl - y - (2 - 
thenoyl)propyl] - 4 - phenyl - 1,2,3,6 - tetra- 
hydropyridine hydrochloride. 

Example 32 

35 Substitution of 26.7 parts of 4 - (p - fluoro- 
phenyl) - 1,2,3,6 - tetrahydropyridine in Ex- 
ample 31 yielded 1 - [7 - (2 - thenoyl)- 
propyl] - 4 - (p - fluorophenyl) - 1,2,3,6 - 
tetrahydropyridine hydrochloride melting at 

40 178— 180.5°C. 

Example 33 
Substitution of 29.3 parts of 4 - (p - chloro- 
phenyl) - 1,2,3,6 - tetrahydropyridine for the 
4 - phenyl - 1,2,3,6 - tetrahydropyridine in 
45 Example 31 yielded 1 - [7 - (2 - thenoyl)- 
propyl] - 4 - (p - chlorophenyl) - 1,2,3,6 - 
tetrahydropyridine hydrochloride melting at 
about 207— 208.5°C. 

Example 34 
50 Substitution of 26.1 parts of 4 - (p - tolyl) - 
1,2,3,6 - tetrahydropyridine for the 4 - phenyl - 
1,2,3,6 - tetrahydropyridine in Example 31 
yielded 1 - [7 - (2 - thenoyl(propyl] - 4 - 
(p - tolyl) - 1,2,3,6 - tetrahydropyridine 
55 hydrochloride melting at 200— 203°C 
Example 35 
Substitution of 28.2 parts of 4 - (p,p - 
xylyl) - 1,2,3,6 - tetrahydropyridine for the 
4 - phenyl - 1,2,3,6 - tetrahydropyridine in 
60 Example 31 yielded 1 - [7 - (2 - thenoyl)- 
propyl] - 4 - (p,p - xylyl) - 1,2,3,6 - tetra- 
hydropyridine hydrochloride melting at 163— 
163.6°C. 

Example 36 
65 Substitution of 36 parts of 4 - (p - bromo- 



phenyl) - 1,2,3,6 - tetrahydropyridine for the 
4 - phenyl - 1,23,6 - tetrahydropyridine in Ex- 
ample 31 yielded 1 - [7 - (2 - thenoyl)- 
propyl] - 4 - (p - bromophenyl) - 1,2,3,6 - 
tetrahydropyridine hydrochloride melting at 70 
218— 220°C. 

Example 37 

Substitution of an equimolecular amount of 
8-chlorovaleryl chloride for the T^hloro- 
butyryl chloride in Example 31 yielded 2-75 
(S - chlorovaleryl)thiophene. 

Substitution of 16.5 parts of 2 - (5 - chloro- 
valeryi)thiophene for the 2 - (7 - chloro- 
butyryl)thiophene in Example 31 yielded the 
colourless needles of 1 - [S - (2 - thenoyl)- 80 
butyl] - 4 - phenyl - 1,2^,6 - tetrahydro- 
pyridine hydrochloride. 

WHAT I CLAIM IS: — 

1. Compounds of the general formula 



Ar-CO-Alk. 



At' 



85 



and their pharmaceurically acceptable salts 
wherein Ar and Ar 1 are each a halophenyl 
radical, an alkoxyphenyl radical containing 
less than eleven carbon atoms or a dimethoxy- 
phenyi, hydroxyphenyl, thienyl, trifluoro- 90 
methylphenyl or monocyclic aromatic hydro- 
carbon radical containing less than 11 carbon 
atoms, and wherein Alk is an alkylene radical 
containing from three to six carbon atoms. 
2. Compounds of the general formula 95 

Halogen ~ Halo S en 



^ ^-C0-CH 2 -CH 2 -CH 2 . 

3. 1 - [7 - (p - Fluorobenzoyl)propyl] r 
4 - (p - fluorophenyl) - 1,2,3,6 - tetrahydro- 
pyridine. 

4. Compounds of the general formula 100 
Halogen _ 

5. 1 - [7 - (p - Fluorobenzoyl)propyl] - 
4 - phenyl - 1,2,3,6 - tetrahydropyridine. 

6. Compounds of the general formula 



Ar-C0-CH 2 -CH 2 -CH 2 . 



Ar' 



and their pharmaceurically acceptable salts 
wherein Ar and Ar 1 are each aromatic hydro- 
carbon radicals containing less than 11 carbon 
atoms. 

7. 1 - (7 - Benzoylpropyl) - 4 - phenyl - 
1,2,3,6 - tetrahydropyridine. 

8. Compounds of the general formula 

(CH 3 0) *_ 

^~)uC0^CH 2 ^CH 2 >CH r l( j> ^ 

and their pharmaceurically acceptable salts 



105 



110 
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wherein m is a positive integer less than 3. 

9. 1 - [y - (p - MethoxybaizoyQpropyi] - 
4 - phenyl - 1,2,3,6 - tetrahydropyridine. 

10. 1 - [y - (m,p - Dimethoxybenzoyl)- 
5 propyl] - 4 - phenyl - 1 A3>6 - tetrahydro- 
pyridine. 

11. 1 - [7 - (p - Hydroxybenzoyl)propyl] - 
4 - phenyl - 1,2,3,6 - tetrahydropyridine. 

12. Compounds of the general formula 

Halogen 



0-CH 2 -Ch2-CH 2 . 

and their pharmaceutically acceptable salts. 

13. 1 - [y - (2 - Thenoyl)propylJ - 4 - 
(p - fluorophenyl) - 1,2,3,6 - tetrahydro- 
pyridine. 

15 14. 1 - [y - (2 - Thenoyl)propyl] - 4 - 
(p - tolyl) - 1,2,3,6 - tetrahydropyridine. 

15. l _ [ y _ (2 - Thenoyl)propyl] - 4 - 
phenyl - 1,23,6 - tetrahydropyridine. 

16. A process for the preparation of the 
20 compounds claimed in any one of the pre- 
ceding claims which comprises condensing an 
aroyialkyl halide of the general formula 

Ar — CO — Alk— Halogen 



wherein Ar and Ar 1 have the meanings given 
in claim 1. 

17. A process for the preparation of the 
compounds claimed in any one of the pre- 30 
ceding claims 1 to 15 which comprises react- 
ing co - (4 - aryl - 1,2,3,6 - tetrahydro- 
pyridme)-alkanonitrile of the general formula 

NC-iOk-a^~^ — Ar1 

with an aryl magnesium halide of the general 35 
formula 

Ar— Mg — Halogen 

where Ar and Ar 1 have the meanings given 
in claim 1, decomposing the complex formed 
and recovering the product 40 

18. A process for the preparation of the 
compounds claimed in claim 1 substantially 
as described with reference to any of Examples 
1 to 8, 10, 13, 14, 20 and 31 to 36. 

19. A process for the preparation of the 45 
compounds claimed in claim 1 substantially 

as described with reference to any one of 
Examples 9, 11, 12, 15 to 19, 21 to 30 and 37. 



with at least one equivalent of a compound 
25 of the general formula 



ELKINGTON AND FIFE, 
Consulting Chemists and Chartered 

Patent Agents, 
Bank Chambers, 329 High Holborn, 
London, W.Cl, 
Agents for the Applicant. 

PROVISIONAL SPECIFICATION 
Tetrahydropyridine Derivatives 



I, Paul Adriaan Jan Janssen, of 
50 Antwerpse Steenweg 16 1 , Vosselaar near 
Turnhout, Belgium, A Citizen of Belgium, 
do hereby declare this invention to be des- 
cribed in the following statement: — 

This invention relates to tetrahydropyridine 
55 derivatives. 

The novel compounds of this invention are 
1 - aroyl - propyl - 4 - aryl - 1,2,3,6 - 
tetrahydropyridine derivatives of the general 
structural formula: 



60 



Y-C 



and therapeutically useful salts thereof wherein 
Y is a phenyl, alkyl-substituted phenyl, halo- 
genated phenyl, alkoxyphenyl or thienyl radical 
and R is hydrogen, an alkyl radical or a 

65 halogen atom. 

The compounds of the invention can be 
prepared by condensing an appropriately 
selected aroylpropyl halide with the desired 
4 - aryl - 1,2,3>6 - tetrahydropyridine. The 

70 reaction can be carried out in an inert solvent 
such as benzene, toluene, ethanol, butanol, 
dioxane and methyl isobutyl ketone at elevated 
temperatures and pressures. 



Alternatively, the compounds of the inven- 
tion can be made by reacting 4 - phenyl - 75 
1,2,3,6 - tetrahydropyridinobutyronitrile or an 
appropriately substituted phenyl derivative 
thereof with an aryl magnesium halide, de- 
composing the resulting complex and recover- 
ing the product The 4 - phenyl - 1,2,3,6 - 80 
tetrahydropyridmobntyronitriles required for 
this synthesis can be prepared by condensing 
y-chlorobnutyronitrile with 4 - phenyl - 
1,2,3,6 - tetrahydropyridine. 

Suitable aroylpropyl halides for use as inter- 85 
mediates for the preparation of compounds 
of the invention, are, for example, y-halo- 
butyrophenones such as y-chlorobutyrophenone, 
y-bromobutyrophenone, and nuclearly substi- 
tuted derivatives thereof in which the nuclear 90 
substituents are for example, halogen atoms 
of alkyl or alkoxy radicals. These inter- 
mediates can be prepared conveniently by the 
Friedel-Crafts reaction including its milder 
variations, employing, for example, y-chloro- 95 
butyryl chloride and benzene or an appro- 
priately substituted benzene such as toluene 
or m-xylene, a halogenated benzene such as 
chlorobenzene, bromobenzene or fUiorobenzene 
or an alkoxy benzene such as anisole or phene- 90 
tol. 
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10 



15 



20 



25 



30 



Alternatively, these intermediates can be 
prepared by treating y-chlorobutyromtrile with 
the desired aryl-magnesium bromide followed 
by acid hydrolysis. 

Suitable 4 - aryl - 1,2,3,6 - tetrahydro- 
pyri dines can be prepared according to the 
method of Schmidle by the condensation of 
a - methyl - styrene, or an appropriately 
nudearly substituted derivative thereof, with 
ammonia and formaldehyde to produce the 
corresponding 6 - methyl - 6 - aryltetrahydro - 
1,3 - oxazine followed by add hydrolysis to 
yield the desired 4 - aryl - 1,2,3,6 - tetra- 
hydropyridine. 

The compounds of the invention have useful 
pharmacological properties. They are potent 
depressants of the central nervous system and 
exhibit marked transqnilising effects in low 
dosage. 

The invention is illustrated in greater detail 
in the following examples. Temperatures are 
expressed in degrees Centigrade (°C). 
Quantities are expressed in parts by weight 
and parts by volume which bear the same 
relation one to the other as kilograms to litres. 

Preparation A 
Benzoylpropyi chloride 
A solution of 71 parts by weight of y- 
chlorobutyryl chloride in 71 parts by volume 
of anhydrous benzene was added with stirring 
to a suspension of 71 parts by weight of an- 
hydrous aluminium chloride in 355 parts by 
volume of anhydrous benzene maintained at 



10 — 15°. After the addition was complete, 
the cooling bath was removed and stirring 35 
continued for an additional 30 minutes. The 
reaction mixture was poured into ice water, 
the benzene layer separated, dried over an- 
hydrous sodium sulphate and filtered. The 
filtrate was concentrated under reduced pres- 40 
sure to remove the benzene and the residue 
distilled to yield T^dildrobutyrophenone which 
boiled at 134—137° at 5 millimetres pressure. 

By using equivalent quantities of toluene 
instead of benzene and otherwise proceeding 45 
as described above 4-methylbenzoylpropyl 
chloride was obtained which boiled at 100— 
110° at 4 millimetres pressure. 

Preparation B 
4-Huorobenzoyipropyi chloride 50 

To a suspension of 341 parts by weight of 
aluminium chloride in 1375 parts by volume 
of anhydrous carbon cHsulphide was added 96 
parts by weight of fluorobenzene while stirring 
and maintaining at 10 — 15°. Then 141 parts 55 
by wdght of y-chlorobutyryl chloride was 
added slowly while maintaining the tempera- 
ture at 10°. After the addition was complete 
the cooling bath was removed and the stirring 
was continued for about one hour until no 60 
more hydrogen chloride was evolved. 

Using equivalent quantities of appropriately 
substituted benzenes and otherwise proceeding 
as above the following aroylpropyi chlorides 
were obtained: 65 



ArO-CHaCHaCHa—a 



Ar 



b.p. (m.p.) 



4-ClC 6 H, 
4— BrC 6 H 4 
4r-CH 3 OC e H 4 

2.4- (CH 3 ) 2 C 6 H 3 

2.5- (CH3) a C 6 H 3 
2,5-(CH 3 0) a C 6 H 3 



135—14078 mm 

150-15776.5 mm 

17576 mm 

130—14371 mm 

142—14576 mm 

150—19074 mm 
(27—30°) 



For the 2,4-dimethyl- and 2,5-dimethyl 
derivatives the reaction mixture was heated 
for about half an hour prior to the decomposi- 
70 tion with ice water. For subsequent processing 
according to the synthesis disclosed herein it 
is not essential that the aroylpropyi chloride 
be analytically pure. 

Preparation C 
75 2-Thenoylpropyl chloride 

A mixture of 84 parts by weight of an- 
hydrous thiophene, 141 parts by weight of 



y-chlorobutyryl chloride and 1000 parts by 
volume of anhydrous benzene was cooled to 
0 to -5°. While maintaining this tempera- 80 
tore, 260 parts by weight of stannic chloride 
was added slowly over a two hour period. 
After the addition was complete, the cooling 
bath was removed and the stirring continued 
for about a further hour. The reaction mix- 85 
ture was then poured into a mixture of 50 
parts by volume of concentrated hydrochloric 
acid and 450 parts by volume of ice water. 
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10 



15 



20 



45 



50 



55 



60 



The organic layer was separated, washed with 
water, dried on calcium chloride and filtered 
The filtrate was concentrated under reduced 
pressure and the residue distilled to yield 3 - 
(2 - tMenoyQpropyi chloride which boiled at 
144 — 146° at 11 millimetres pressure. 
Preparation D 
4-tertiary-Butyl-a-methyl styrene 
A solution of 95 parts by weight of ice cold 
methylbromide in 500 parts by volume of an- 
hydrous ether was added dropwise to a remix- 
ing suspension of 24 parts by weight of mag- 
nesium in 300 parts by volume of ether. The 
mixture was refluxed for an additional 2 hours 
and then 117.5 parts by weight of p^tertiary 
butylaeetophenone was added in the course of 90 
minutes. The refluxing was continued for an 
additional 3 hours and then the mixture was 
stirred overnight at room temperature. The 
Grignard complex was destroyed by the addi- 
tion of ammonium chloride and 10% hydro- 
chloric acid. The mixture was extracted with 



ether, the ether extracts washed with 10% 
sulphuric acid, then with water and dried over 
anhydrous calcium chloride. The solution was 
filtered and concentrated in vacuo to remove 
the solvents. About 0.5 parts by weight of 
hydroquinone was added to the residue which 
was then heated to a temperature of about 
100 — 110° under a pressure of about 
50 millimetres. The distillate consisting of a 
mixture of water and 4 - tertiary - butyl - 
a - methylstyrene was extracted with ether 
and the other extracts dried over anhydrous 
calcium chloride. The mixture was separated 
by filtration, a small quantity of hydroquinone 
added to the ether solution which was frac- 
tionated by distillation to yield 4 - tertiary - 
butyl - a - methylstyrene which boiled at 
about 98° at 5 millimetres pressure. 

Using appropriately substituted acetophe- 
none and otherwise proceeding as described 
above the following correspondingly substi- 
tuted «-methylstyrenes were obtained: 



CH 8 
Y — C a CH 2 



Y 


b.p. 


pressure 


/) 


UV 

S 


3-fluorophenyl 


82-S4° 


50 mm 


243.7 


8720 


4-ethylphenyl 


60—61° 


6 


249.5 


11,500 


2,4-dimethyiphenyl 


79—83° 


17 


278 


342 


2,5-dimethylphenyl 


102—105° 


30 


278 


466 



Preparation E 
4-Aryl-1^3,6^tetrahydropyridine 
A mixture of 856 parts by weight of 
ammonium chloride and 3000 parts by weight 
of 36% formaldehyde solution was stirred 
and heated to 60°. At this temperature 944 
parts by weight of a-methylstyrene was added 
slowly with cooling to maintain the tempera- 
ture. After the addition was complete, the 
mixture was stirred at room temperature until 
the temperature of the reaction mixture 
dropped to 40°. After adding 2000 parts by 
volume of methanol, the stirring was continued 
for about 20 hours, then the methanol was 
removed in vacuo and the residue diluted 
with 2500 parts by volume of concentrated 
hydrochloric acid. The mixt ure was heated 
with stirring to a temperature of about 100° 
for 4 hours, cooled, diluted with 2000 parts 



by volume of water and made alkaline by 
the addition of 15 Normal sodium hydroxide 
solution. The reaction mixture was extracted 
with benzene, the benzene extracts dried over 
anhydrous potassium carbonate, filtered and 
tire benzene removed from the filtrate. The 
residue remaining was distilled in vacuo to 
yield 4 - phenyl - 1,2,3,6 - tetrahydropyridine 
which boiled at 97 — 112° at 1 rnulimetre 
pressure. Its hydrochloride melted at 199 — 
202°. 

By substituting equivalent quantities of 
appropriately substituted a-memylstyrene 
derivatives for the «-methylstyrene used above 
and otherwise proceeding as described above 
the following correspondingly substituted 4 - 
phenyl - 1,2,3,6 - tetrahydropyridines were 
obtained: 



25 



30 



35 



40 



65 



70 



75 



80 
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R 


X 


Melting 
Point 


Melting Point 


XT 
XI 


base 




_ 




HQ 


199—202 






base 




b 10 = 162—170 


4 CH 3 


HQ 


192.4—194 






base 




b 8 = 150-164 




HQ 


177.5—179 




2.4 — fCH^o 


HQ 


216.8—220 




4 F 


base 




b 4 _ 4 . 6 = 139—141 


4-a 


base 


62—63 


b 8 = 157—160 


4-a 


HQ 


192-194.2 




3— Br 


HQ 


261—267 




4r-Br 


HQ 


243.5—245 




3 — F 


base 




b 8 = 144—145 


4-tertiary-butyl 


base 




b 3 = 150—155 


4-tertiary-butyl 


HQ 


193.5-207 




4— Br 


base 


35—35.5 


b 3 = 162° 
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Examples 

A mixture of 15 parts by weight of y- 
chlorobutyrophenone, 24 parts by weight of 
4 - phenyl - 1,2,3,6 - teti^ydropyrimidine, 
0.1 part by weight of potassium iodide and 
100 parts by volume of toluene was heated 
in a pressure vessel at about 145—150° for 
about 72 hours. After cooling, the reaction 
mixture was filtered and the solid residue 
agitated with a mixture of 100 parts by 
volume of water and 100 parts by volume of 
ether. The ethereal layer was separated and 



added to the filtrate from the original reac- 
tion mixture and the combined solutions dried 
over * potassium 'carbonate. After separating 
from the drying agent, a stream of dry gaseous 
hydrogen chloride was passed through the solu- 
tion. The solid thus precipitated was re- 
covered and crystallised from a mixture of 
isopropanol and acetone (3:2) to yield the 
hydrochloride of y - (4 - phenyl - 1A3,6 - 
tetrahydropyridino) - butyrophenone which 
melted at 195—196.2° and had the formula: 



15 



20 



25 



-C-CH 2 CH 2 CH 2 



,HC1 



Using equivalent quantities of appropriately proceeding as described above, the compounds 
substituted starting materials and otherwise listed below were obtained: 
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Y 


R 


X 


Melting Point 




H 


na 


195_i96.2 


C«H S 


4-CHa 


Ha 


196.&-198 


CeH s 


2,4-(CH3) a 


Ha 


192.8—194.2 


QH 6 


4-C,H 6 


Ha 


177.2—180.8 


C t H s 


4-tertiarybutyl 


Ha 


231—237.5 


C a H s 


4-F 


Ha 


182.6—183.6 


C,H 8 


4-C1 


base 


128—132.5 




4— Br 


Ha 


211—214.5 




H 


Ha 


174r-177 




H 


Ha 


186—187.4 


2-thienyl 


H 


Ha 


200.4—202.6 


2-thienyl 




Ha 


200—203 


2-thienyl 


2,4^0^ 


Ha 


163—163.6 


2-thienyl 


4-F 


Ha 


178—180.5 


2-thienyl 


4-a 


Ha 


207—208.5 


4— Br— C a H 4 


H 


Ha 


227—228.5 


2-thienyl 


4— Br 


Ha 


218—220 


4-Cl—C 6 H 4 


H 


Ha 


213.5-216.5 


4— ■ CH3O— — CgH 4 


H 


Ha 


202.5-204 


^CHJa- 


H 


Ha 


197.6-199 



For the purpose of this invention thera- 
peutically useful salts are equivalent to the 
tree bases. Among such suitable therapeutic- 
ally useful salts are the hydrohalides, for ex- 
ample, the hydrochloride and the hydro- 
bromide, sulphate, citrate, malate, maleate, 
ascorbate, tartrate, acetate and benzoate. 
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